2 o-Sh^i -{7 





d«2D tan(Y/2) = 2D tan{arcsin[(no-ne)tan(a)]} 



Example: a == 30% An=0.2, D=2mm d = 0.4mm 

4mm 0.8mm 



Fig; 2 
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Fabrication Process of a Circulator Array 



1410 



-Non-magnetic garnet substrate. 



1420 



1430 



Growth of magnetic garnet by LPE 
■ lattice matched with substrate. 

Removal of substrate by 
lapping/polishing. 



1435 



1^0 

m 



101 




Magnetic poling of the garnet 
(optional periodic poling to reverse 
magnetic domains). 

Growth of PBS layer by tilted 
"•deposition in high vacuimi deposition 
chamber. 

, Growth of half-waveplate (bi4ayer, 
double tilted) on the opposite side of 
the garnet. 



Growth of spatial walk-off plate 
- (S WP) polarizer or cut from bi- 
refringent single crystal. 



1465 



Optional periodic magnetic poling of 
the garnet to periodically reverse 
magnetic domains. 



1470 




Circulator integration: 

Attach two WP/FRTBS modules to 

the SWP on opposite sides. 



Magnetic (Periodic) Poling of Faraday Rotator 




1^ \7 




Waveplate from bi-directionally obliquely deposited films 



Half wave plate : An . d = XI2 



Hi 



The half-wave plate is capable of rotating a linearly polarized light by 26 (where 6 is the 
direction of polarization with respect to the optical axis before entering the wave plate). 



Linearly 
polarized 
light 




Polarization direction 
of the exit light 

ave plate and its optic axis 
having an angle 0 with respect 
to the polarization direction of 
the incident light 
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Fabrication Process of a Circulator Array 



1910 



-Non-magnetic garnet substrate. 



1920 



1930 



Growth of magnetic garnet by LPE 
-Lattice matched with substrate. 

Removal of substrate by 
lapping/polishing and uniform poling. 



1-940 



^Growth of PBS layer by tilted 
deposition in high vacuum deposition 
Chamber. 
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■^Growth of half-wave plate (bi-layer, 
double tilted) on the opposite side of 
the garnet. 



Growth of spatial walk-off plate 
(SWP) polarizer, or cut from bi- 
refiingeat single crystal. 



-Etching of half-wave plates to form 
periodical gaps. 



•I I-- 



^1 T 



"Gomplementarily etched wave plate. 



1990 




Circulator integration: 

Attach two WP/FR/PBS modules to 

the SWP on opposite sides. 



